Stabilization of thin-layer agarose gels after isoelectric focusing with polyacrylamide enables reverse imidazole-zinc staining and facilitates two-dimensional gel electrophoresis.
Large-pore-size agarose gels provide excellent resolving capacity for high molecular weight biomolecules. Thin-layer agarose isoelectric focusing (IEF) gels on polyester support films are especially useful for the separation of large proteins based on their pI in native conformation, but the method has suffered from the lack of detection methods compatible with agarose gels in hydrated form. Recently, an acrylamide copolymerization method was reported to enable mass-spectrometry-compatible silver staining and in-gel digestion of proteins. In this study, the method was further applied by demonstrating successful reverse imidazole-zinc staining of thin-layer agarose IEF gels copolymerized with acrylamide. The sensitivity of the reverse staining method on the composite gel at its best equaled the sensitivity of the traditional dried agarose silver staining method. Owing to the increased durability and reversible detection, the reverse-stained first-dimension gel could be conveniently prepared for the second-dimension sodium dodecyl sulfate polyacrylamide gel electrophoresis by reduction and alkylation. In addition, the micropreparative generation of tryptic peptides of Coomassie brilliant blue R-250 stained proteins in the composite gel is demonstrated.